Introduction
The discovery of gold in California in January 1848 set off a very large and extremely rapid migration of young men to California. By the end of 1850, 1.9 percent of nativeborn men ages 20-40 were already in California, and due to the undercount and loss of census records for some counties, this number was probably closer to 3.1 percent. The magnitude of the rush is all the more impressive given that very few people took the gold rush seriously until the end of 1848. In comparison, the Great Black Migration out of the South involved 26 percent of the black population representing 2.8 percent of the total population over 40 years. Only military-related migrations would induce a more rapid migration of young men in a comparably short period of time.
Given the magnitude of the rush and its national importance, we know remarkably little about who went or the factors that affected their decision to go. Further, we know very little about what happened to participants in the gold rush once they got to California. The historical literature has drawn extensively on a few hundred published and unpublished diaries to present detailed information on various aspects of life in California. 1 The writers of these materials were, however, almost certainly not typical, and so they have a limited amount to say about the many others who went. Census and examine factors related to migration.
Our results contribute both to the California history literature and to the economics literature on migration. Specifically, they challenge historians' estimates of wages and the extent of discrimination against foreigners in the mines. 5 Our results, however, support the contention of miners and historians that merchants and other service providers reaped most of the profits from mining. With respect to migration, much of the research thus far has examined migration later in the nineteenth century. 6 This paper 4 Mann (1982) is a notable exception, but he examines just two cities -Grass Valley and Nevada City. 5 See Paul (1947) , Bancroft (1888) , Rohrbough (1997) , Johnson (2000) . 6 See Collins (1997) , Hatton and Williamson (1998) , Ferrie (1997) , Herscovici (1998) , Walker (2000) , Stewart (2006) .
breaks new ground by presenting evidence on the factors that drove migration to the gold rush and the short-run economic gains that miners realized.
The paper is organized as follows. The next section provides some historical background on the gold rush. Section 3 reviews the main results from theoretical models of migration and from models of the dynamic response of wages to a large demand shock. Section 4 examines where individuals migrated from and the factors that underlay their decision to migrate. Sections 5 and 6 examine the average daily product from mining and the real estate holdings of miners and non-miners. Section 7 concludes.
The Gold Rush
On January 24 th , 1848 James Marshall discovered gold at John Sutter's mill in Coloma in what would later be El Dorado County. Information about the discovery of gold took most of 1848 to disseminate, however. In March, The Californian, a San
Francisco newspaper printed a story about the discovery of gold. But the streets of San
Francisco did not immediately empty. In May, Sam Brannan arrived in San Francisco and began to advertise the arrival of the gold rush. A store owner at Sutter's Fort and the publisher of the California Star, Brannan stood to gain from any increase in gold mining activity. In June, an estimated 4,000 to 5,000 miners were at work in the gold district.
This represented a very large share of the adult male population in California. 7 By the end of July, 2,000 copies of a special edition of the California Star had reached Missouri. In August, the New York Herald printed a story on the discovery of gold. And in December, President Polk confirmed the rumors in his address to Congress. 7 It is important to note that fewer than five hundred native-born men ages 20-40 were in California in 1846 (Langum 1987) . The population of native-born men ages 20-40 did increase by the end of 1847, but at most the number was 2,500. The remaining miners were Mexicans, Native Americans, newly arrived Americans, mostly military men, and the young and the old.
By late 1848, the whole American nation and many foreign countries knew about the California gold rush. By December 1849, the number of gold miners had risen to 40,000.
The number of gold miners would peak at 100,000 in 1852. 8 As Figure 1 shows, gold production rose rapidly, peaking around 1853.
Many headed for California in the spring of 1849 either overland or by ship.
Estimates suggest that between 5,000 and 6,000 wagons left Missouri in the spring of 1849. Others took overland routes that began further south or even in Mexico. The hundreds of surviving diaries suggest that those who made the overland journey were young men, typically traveling in the company of brothers, cousins, in-laws and friends from their town or village. Frequently they elected one of their members to be the leader and some signed compacts that bound them to travel together to California. For the period 1848-1850, lower-bound estimates of overland migration are more than 101,000. Once they arrived in California, most individuals tried their hand at mining. In 1849 and 1850, all that was required was a pick or shovel and a pan to sort out the gold from the rock, sand, and other debris. 13 Quite quickly miners began to organize themselves to build or operate cradles or long toms, basically slanted boxes with bars on the bottom to catch the gold. The main requirement for being a miner during this early period was the ability to endure long hours of physical labor. Those who found the physical labor too difficult and those with skills -often acquired from their previous occupation -moved on to other jobs. 14 They became clerks, carpenters, merchants, doctors, lawyers, or cooks.
Theory
Theoretical models of migration share a common structure. Migrants compare the present value of lifetime earnings for alternatives including remaining in the same location. They then move if the expected net gain is positive. In a 2000 review article, than two months. The cost of passage to the United States from Great Britain in 1850 was $17-25. Passage from Sweden in 1860 cost about $25 (Galenson 1984) . 11 $200 is worth approximately $5,000 in 2005 dollars. 12 The increased risk of mortality came from the fact that the average migrant experienced less sanitary conditions, a poorer quality diet, and a greater risk of accidents than if he had stayed home. 13 This paragraph draws on Paul (1947), pp. 50-66. 14 For more discussion of occupations, see Margo (1997) .
Borjas notes that three empirically testable propositions follow directly from this framework.
• "An improvement in the economic opportunities available at the destination increases the net gains to migration, and raises the likelihood that the worker moves." 15
• "An improvement in the economic opportunities at the current location decreases the net gains to migration, and lowers the probability that the worker moves."
• "An increase in migration costs lowers the net gains to migration, and reduces the likelihood of a move."
Borjas discusses the related question of who will move. Depending on the setting, migration can induce either positive selection -migration of high skill workers -or negative selection -migration of low skill workers. Which will occur depends on whether the rate of return to skills in the new location is high or low.
In the California context, the first of the testable hypotheses has little content.
The information environment was noisy, and individual priors regarding the economic opportunities in California may have varied, but individuals were all considering migrating to the same location -California. If we had the years in which individuals migrated, then we might be able to investigate the effect of the variation in expected payoff to migrating to California over time. The data we use to examine migration are, however, from the 1850 Census of Population, which does not contain information on when the individual arrived.
The second and third testable hypotheses are relevant, however. We would expect states with more economic opportunities to have experienced lower migration.
Similarly we would expect states with higher costs of migration to have experienced lower migration.
It is unclear whether positive selection or negative selection was at work in this setting. One constraint on negative migration was the cost of the trip. Migration models implicitly assume perfect capital markets, which would allow individuals to borrow against future earnings. In practice, many migrants had to borrow the cash necessary to make the trip from friends or family. Not every prospective migrant had friends and family who were willing or able to supply the funds.
Some positive selection may have been occurring. We know more about those who wrote diaries and letters than the many other individuals who went. In particular, we usually know their previous occupation and something about their social class. Many diarists were from middle-class backgrounds, which indicates that there could have been positive selection. The diarists themselves were, however, unlikely to have been representative of all migrants, so we are limited in the inferences we can make.
Both Margo (1997) and Carrington (1996) provide dynamic models of labor market adjustments to a large positive shock to labor demand. The basic intuition is fairly straightforward. Nominal wages rise initially as the full impact of the shock is felt and then fall as more individuals migrate to the region. In both models, the existing stock of labor will initially supply additional labor through some combination of reduced leisure and reduced labor in other sectors. Over time, additional labor will be supplied through migration. Margo (1997) notes "The comparative static path followed by real wages may be more complex, but it is likely, too, that real wages rise initially and then fall." 16 We do not analyze the primary implication of the models, because we do not have data on wages over time. The models do, however, provide a backdrop against which to understand our main results on productivity in mining and real estate wealth.
Migration
To examine where individuals were migrating from, we use data from three sourcesthe 1 percent public-use national sample of the 1850 Census of Population, a 100 percent sample of the 1850 Census of Population for three mining counties in California, and a 100 percent sample of the 1852 Census of Population for one mining county in California. 17 A significant problem with using the 1 percent sample to understand the gold rush is its low density. 18 It includes approximately 900 people in California, roughly 600 of which were gold miners. To address this problem, a data set was collected by the authors and undergraduate research assistants from the manuscript records of the 1850 Census of Population. A 100-percent sample was transcribed from the original handwritten records for three gold mining counties in California -El Dorado, Sutter, and Yuba counties. 19 The three counties were located in the northern part of the gold mining region which is sometimes referred to as the "Northern Mines", and we will refer to them as the northern mining counties. This sample includes 31,345 individuals who were living in 9,892 households. Eighty percent of the individuals in these counties were gold miners. The total number of California gold miners recorded in the 1850 census was about 60,000, so this sample represents 42 percent of all miners. This much larger sample allows us to conduct a much more detailed analysis of migration and outcomes than would otherwise be possible. California and 97 percent of the population of the northern mining counties was male.
Self-reported literacy rates were slightly higher in California. This is consistent with the view that literate individuals were more likely to migrate. 20 The percentage of the population that was foreign-born was higher in California than in the northern mining counties.
The first question we are interested in is the distribution of birthplaces of men ages 20-40 who were in California. 21 Table 2 lists the nine states of birth with the highest percentages (>5 percent) and absolute numbers of men in California. Figure 2 shows for all states of birth the percentage of men who were in California. As expected, men who were born on or near the western frontier are heavily represented in California. In absolute numbers, very populous states such as New York and Massachusetts were heavily represented in California.
In addition to the states of birth of native-born men, We draw on a 100-percent sample from the 1852 Census of Population for El Dorado
County. Like the 100-percent sample from the 1850 Census, the data set was collected by 22 Moerenhout (1849) and Stillman (1849) quoted in Doris Marion Wright (1940), p. 325. 23 Quoted in Doris Marion Wright (1940) , p. 325. 24 The census counts agree closely with contemporary estimates of emigration from China, which indicate that the number was "nearly a thousand". See Chen (2000), p. 38. On the Chinese and anti-Chinese sentiment later in the gold rush, see Kanazawa (2005 We can then apply the probability distributions to the birthplaces listed in the 1850
Census to impute where the men were living prior to coming to California. This procedure will be reasonably accurate as long as two things hold. First, we need for the migration patterns from individual birthplaces not to have changed too significantly between 1849/1850 and 1852. 26 Second, we need the migration paths conditional on birthplace for native-born men in El Dorado County in 1852 to be reasonably representative of the migration paths of the population of California as a whole. As we will see later in this section, using the imputed state of last residence instead of state of birth improves our ability to predict who migrated. This suggests that imputation using the 1852 Census captures additional information not captured by birthplace alone.
Our imputed last residence highlights the extent to which miners are being drawn from the western frontier. Table 3 lists the eight states that had lost 5 percent or more of their men ages 20-40. Many of the states are overlap with the states in Table 2 . These states lost both a large share of men born in the state and a large share of men who were in the state prior to the gold rush. The fact that many of these states were losing such a large share of their prime age males to the gold rush is nonetheless striking. Minnesota and Utah each lost 16 percent of their prime age men to the gold rush. The absolute numbers of men are also striking. Missouri lost nearly 7,300 prime age men, and Illinois and New York each lost more than 6,000 men. Figure 3 shows for all states of last residence the percentage of men who were in California.
In Table 4 , we examine the factors associated with the migration of native-born men ages 20-40 to California. We estimate a regression of the following form:
The dependent variable is whether individual i was in California (1) The characteristics of the individual's state of birth or last residence include proxies for both the state labor market and the average cost of migrating from that state to California. Recall that the second prediction from the theoretical models of migration 27 Because people learn to read before age 12, we consider literacy to be exogenous with respect to the decision to migrate to California.
was that individuals in locations with greater economic opportunities (i.e., stronger labor markets) will be less likely to migrate. We use the average real wages of laborers in the state in 1850 (the average daily wages of a laborer without board from the 1850 Social Statistics multiplied by six and divided by the weekly cost of board from the 1850 Social Statistics) and the share of men ages 20-40 in the state who were foreign-born as somewhat crude proxies for the state labor market. 28 Higher shares of foreign born men are believed to negatively affect labor market outcomes and so induce migration of native-born men. This is sometimes referred to in the literature as the foreign-born push factor.
The third prediction from the theoretical models of migration was that individuals with higher costs of migration will be less likely to migrate. We use distance from the state to San Francisco, the availability of water transport, average state latitude and average state latitude squared as crude proxies for the cost of travelling from the state to California. 29 Of the four measures, average state latitude and average state latitude squared are least obviously related to cost. What we are trying to capture here is the well-documented fact that during the nineteenth century individuals were most likely to move East-West (Steckel 1983) . One reason individuals moved East-West was that their human capital in farming tended to transfer best to locations with a similar climate. Thus, 28 Real wages of the state are the average daily wages of a laborer in the state without board from the 1850 Social Statistics multiplied by six and divided by the weekly cost of board. The share of men ages 20-40 that were foreign-born in 1850 was computed from the 1-100 national sample of the 1850 Census of Population. The real wages are conditional on the population actually present in 1850, as is the share of the population that were foreigners. While one could correct for the latter by imputing the population from the state who were in California, it is not possible to impute the wage effect. The availability of water transport is the share of counties in a state having access to navigable rivers, lakes, or the ocean from Rappaport and Sachs (2003) . While these three categories are not mutually exclusive, the number of counties having lakes and navigable rivers or oceans and navigable rivers or lakes and oceans is very small. 29 To the extent that water transport is correlated with commercial development, it may also be picking up the effects of state labor market. Unfortunately, the two effects are of different signs, so it is not clear a priori which one will dominate.
it was less costly to migrate East-West than, for example, North-South. Most migrants to California probably did not intend to farm, although many would later do so. In this case, the propensity to move East-West may also reflect other costs such as the fact that the major overland migration routes ran through Missouri and the major water migration routes left from New York. Thus, the costs of reaching these routes would be lowest for those in middle-tier states. All regressions have standard errors clustered on birthplace and are weighted to adjust for differences between our 100-percent sample and the public-use 1-percent sample.
What we find in column 1 is that individual characteristics explain a relatively small fraction of the variance. The coefficients on age, age squared, white, and literate are, however, all statistically significant and of the expected sign. Individuals who were literate and in their mid-twenties were more likely to be in California than individuals who were illiterate or in the younger or older parts of the age distribution.
In columns 2 and 3, when we include characteristics of the individual's state of birth, the fit improves relative to column 1. In column 2, the coefficient on distance is negative and significant, indicating that individuals were more likely to migrate from closer birthplaces. This confirms what we observed in Figure 2 . The coefficient on transport is positive and significant, indicating that individuals were migrating from states where there was greater access to water transportation. The coefficients on latitude and latitude and latitude squared are both statistically significant. They indicate that individuals are most likely to migrate from latitudes of 37 degrees, which is roughly the latitude of Kentucky and Virginia. Someone from Vermont, which is at 44 degrees, would be 0.025 less likely to migrate than someone at 37 degrees. The coefficients on all three variables are consistent with individuals being less likely to migrate as the cost of doing so rise.
In column 3, when we add real wages and the share of foreign-born in the state of birth in 1850, only age, literacy, distance, latitude, and latitude squared are significant.
The coefficients on both average real wages for common laborers and the share foreign born are, however, of the expected sign. Individuals in states with higher average real wages for common laborers were less likely to migrate. Individuals in states with greater shares of foreign born men are also more likely to migrate. This is consistent with a greater share of foreign born in a state negatively affecting labor markets and so playing a role in the decision to migrate. 30 While the evidence on labor markets' effects on the propensity to migrate is somewhat weaker than the evidence on the cost of migration, the coefficients are consistent with this prediction. Figure 3) . If we compare columns 3 and 5, we see that coefficients on latitude are also of opposite sign and the coefficient on foreign born is statistically significant. The latter is consistent with a foreign-born push factor playing a role in the decision to migrate internally. 31
Having examined who migrated, we now turn to how they did economically.
Average Daily Product in the Gold Rush
The enumerator in El Dorado County recorded "average value of each miners daily product" on the In Table 6 , we present average daily product and the cost of board from the 1850
Social Statistics for El Dorado County, three other mining counties, a number of states and the nation as a whole. 36 These numbers indicate that the average miner in El Dorado who reported average daily product was, if he was working on his own account, earning
somewhat less than what they would have earned as a day laborer in El Dorado County.
33 These numbers are considerably lower than $10 per day that Rodman Paul reported for 1850 in his appendix on wages in the mines (Paul 1947, p. 349 This is not at all surprising, since miners were willing to accept a lower average payoff in the hopes that they would strike it rich.
To the extent that the weekly price of board reflected the actual cost of food, miners needed to spend roughly half their daily earnings on food. Some savings could probably be had by buying and preparing the food themselves, but the main point is that expenditures on food were a substantial share of earnings.
Was the average native-born miner earning more mining in 1850 than he would have had he not migrated? The answer will depend on his most recent state of residence and his previous occupation. Because it is useful for understanding the following results, and because it is important for results in the next section, in Table 7 we show the distribution of occupations for men ages 20-40 nationally and for selected states where many miners had last been resident. Nationally, the most common occupation for this age group was farmer, with 36 percent of men reporting that they were farmers. The next two most common occupations were craftsmen and laborers. Each had a 17 percent share.
Because uniform statistics on the wages paid to day laborers were collected for all states as part of the Census of Social Statistics, we compare miners to day laborers. In absolute terms, miners who had previously been day laborers were certainly doing better. In the first two columns of Table 8 , we examine the question -Who reported positive average daily product from mining? We estimate a regression of the following form:
The dependent variable is whether individual i reported positive daily average daily product from mining (1) or not (0). This is regressed on a vector of the individual's personal characteristics (X i ). In column 1, we only include the characteristics that are clearly exogenous such as age, race, literacy, and whether the individual was foreignborn and foreign-born but from an English speaking area. The explanatory power in column 1 is effectively zero, although the coefficients on literacy, foreign-born, and foreign-born English speaking are all statistically significant.
In column 2 we add two additional characteristics -when the individual was enumerated and whether the individual listed their occupation as miner. The effects of both variables are substantial. Individuals who were enumerated later were more likely than individuals enumerated earlier to report average daily product from mining. This is consistent with the enumerator starting the census in more populous locations, which had proportionately fewer miners, and moving on to more remote locations, where the proportion of miners was higher. Non-miners were 64 percent less likely than individuals who listed other occupations to report average daily product from mining.
In the next two columns of Table 8 , we examine the question -Conditional on having reported average daily product, what were its determinants? We estimate a regression similar to specification (2), where now the dependent variable is ln (average daily product + 1). As before, the dependent variable is regressed on a vector of the individual's personal characteristics. In column 3, as in column 1, the exogenous characteristics have virtually no explanatory power. This is what we would expect if average daily product were effectively random. Individuals who were literate reported somewhat higher average daily product, and whites and foreign-born individuals who were from English speaking nations reported slightly somewhat lower average daily product, but the effects are small. Unless there was variation in hours worked or certain miners were confined to poorer quality locations, we would expect all miners to have had a similar chance at success.
In column 4, we add when the individual was enumerated and whether the individual listed their occupation as miner. The explanatory power remains low, although we do find that individuals who were enumerated later reported higher average daily product, as did miners. The higher average daily product reported by individuals who were enumerated later is consistent with the enumerator starting the census in more populous (lower average daily product) locations then moving to more remote (higher average daily product) locations. Individuals who listed their occupation as miner were probably devoting more of their time to mining and therefore had higher average daily product.
Strikingly, average daily product reported by foreign-born non-English-speaking men (the coefficient on foreign born) was no different than those of native-born men. Of course it is possible that this is a selection story, whereby high earning foreign-born nonEnglish-speaking miners, most of whom were Mexican, are more likely than high earning native-born miners to report their earnings. Also, there is some discussion in the historical literature that the Mexican miners were previously miners in Mexico and so had greater experience and skill than other groups. We are unable to evaluate these possibilities, beyond the analysis we already presented on who reported earnings.
If selection was not a significant factor, and this is a big if, this result is striking for two reasons. First, it casts some doubt on claims by historians that foreign miners, particularly non-English-speaking foreign miners, were uniformly marginalized or otherwise discriminated against during the gold rush. 37 Second, both wage data from California during the gold rush and wage data from later in the nineteenth century show that foreign-born men -particularly newly-arrived foreign-born non-English-speaking men -had lower wages than native-born men. 38 One would infer that this is at least in part due to lower productivity. Yet we see no evidence that foreign-born non-Englishspeaking men had lower productivity in gold mining in El Dorado County in 1850. The two observations are not necessarily inconsistent -Mexican miners may have been as 37 See Bancroft (1888), Paul (1947) , Rohrbough (1997) , Johnson (2000) . 38 Most of the data on the earnings of foreign born men relative to native born men comes from locations outside of California later in the nineteenth century (Hannon 1982a (Hannon , 1982b Eichengreen and Gemery 1986; Hanes 1996; Hatton 1997; Hatton and Williamson 1998) . The exception is Margo 1997, who finds in Table  2 , column 1 that Mexicans were paid less than non-Mexicans as common laborers/teamsters at forts in California around this time. There is some question as to whether this is really discrimination or just a reflection of the jobs within this category that Mexican's were doing.
productive as American miners, while Mexican teamsters may have been less productive than American teamsters. What the observations highlight is how little we know about wages and productivity during the nineteenth century.
Real Estate Wealth in the Gold Rush
To understand the economic success of individuals in California, it is helpful to consider wealth in addition to average daily product from mining. 1850 Census of Population asked individuals to report the gross value of their real estate holdings.
Unfortunately, the gross value of real estate holdings is a less than perfect proxy for real estate wealth, because of the possibility that individuals had real estate-related debt.
Largely for convenience, and following in the tradition of other scholars, we will refer to the reported value as real estate wealth. Given that we will be comparing men in California with men who stayed behind, it is worth discussing what we expect to find. It is entirely possible that we would find that California was a bonanza for those who went, or more likely that it was a bust. These outcomes will depend on the extent to which expectations induced too many or too few men to migrate. Suppose, however, that on average expectations were correct. The outcomes in California were highly skewed. Thus, measured wealth may be lower for those who migrated, particularly if we use a natural log transformation, as is common with wealth data. It may also be lower, because of the cost of the trip or because individuals in California chose to invest their wealth in something other than real estate. Table 9 estimates the effects of being in California on real estate wealth. We estimate a regression similar to specification (2), where now the dependent variable is ln (real estate wealth + 1). The results are sensitive to what one takes as the counterfactual -the set of occupations that one views miners as likely to have been drawn from.
Based on the coding of occupations in the public-use sample and our coding using the same criteria, individuals can be classified into one of ten occupational categories. In column 1, we use the full sample and include occupational fixed effects. The coefficient on the variable in California is negative and significant. What is measures is the average wealth difference between individuals in California and individuals elsewhere holding occupation constant. In particular, operatives, the occupational grouping that includes miners, in California are being compared to operatives elsewhere.
In columns 2 and 3, we split the sample to separately consider individuals who were i) operatives, ii) service workers, iii) laborers, iv) farm laborers or v) farmers and individuals who were vi) professionals, vii) managers, viii) clerks, ix) craftsmen, and x)
salesmen. Thus the sample in column 2, contains, miners, other operatives, and occupations that miners in California were likely to have been drawn from. These occupations all typically required substantial amounts of manual labor, and so men in these categories would be relatively well suited to the physical demands of mining. We do not occupational fixed effects, because historical evidence suggests miners were drawn from these groups, and so they collectively represent the relevant comparison group. The coefficient on the variable in California remains negative and significant.
In column 3, we consider professionals, managers, clerks, craftsmen, and salesmen.
In this specification we include occupational dummies, because individuals in California in these occupations were likely to have engaged in these occupations previously. So, for example, the relevant comparison group for professionals in California was professionals elsewhere. The coefficient on the variable in California is negative but smaller and statistically insignificant, suggesting that any negative effect on wealth was largely confined to the occupations in column 2.
One possible concern with what we have done so far concerns the inclusion of farmers in column 2. There are two important issues with respect to farmers. First, the individuals most likely to migrate to California were relatively unlikely to be farm owners. Instead, they may have been the children or relatives of farmers who were listed as farmers but did not actually own farms. 39 These individuals were arguably more similar to farm labors than they were to farmers. Evidence from diaries indicates that a relatively small fraction of migrants were previously farmers (Holliday 1981, Clay and Chang 2007) . Second, farmers in California were much wealthier than their counterparts in the United States. Further a disproportionate number of the individuals classified as farmers in California arrived prior to the gold rush.
In column 4, we run the same regression as in column 2, but now omit farmers from the comparison group for miners. The coefficient on the variable in California is 39 More than half of all men who listed their occupation as farmers did not report owning real property in the 1850 Census of Population , which suggests that they did not actually own a farm.
positive, small, and statistically insignificant. In column 5, we run the same regression as in column 3, but now add farmers to this category. As was the case in column 3, the coefficient on the variable in California is negative and statistically insignificant.
Thus far, we have not discussed selection effects, although it is clear that different types of men were probably migrating from Missouri than from Connecticut. In the bottom panel of Table 9 , we instrument for the decision to migrate using the distance from the state of last residence to California. As we saw in Table 4 , where we used a logit to examine the determinants of migration to California, other characteristics of the state of last residence were sometimes statistically significant. Their inclusion tended, however, to depress the F-statistic in the first stage regression
Once we control for selection in the bottom panel of Table 9 , the effect of being in
California is now generally positive and ranges from very large positive and significant to small and insignificant. In column 1, the average effect of being in California on those who went is positive, statistically significant, and large. In columns 2 and 4, where we focus on miners and occupations that they were likely to have come from, we see that the results are very sensitive to the inclusion of farmers. When we include farmers in the set of occupations that miners would be drawn from, the effect is positive, statistically significant, and large. When we exclude farmers from the set of occupations that miners would be drawn from, the effect is negative, statistically insignificant, and small. We believe the latter specification is preferable given the problems with farmers we outlined above. In columns 3 and 5, we examine the success of non-mining occupations in California, first with farmers excluded and then with farmers included. The effect is large and statistically significant in column 3, when farmers are excluded, and large but not statistically significant in column 5, when farmers are included. Because of the problems with farmers, we prefer the former specification.
Did the average native-born man in California in 1850 have greater real estate holdings than he would have had he not migrated? The answer appears to have depended very much on his occupation both before and after migrating. To the extent that miners in California were drawn from the ranks of operatives, service workers, laborers and farm laborers (column 4), the effect of migrating on their wealth was effectively zero. To the extent that non-miners in California were previously professionals, managers, clerks, craftsmen, and salesmen, the effect of migrating on their wealth was positive and large (column 3). Interestingly, these results are consistent with commentary during the gold rush and with later historical analysis. Both have indicated that the bulk of the wealth earned during the gold rush was earned by merchants, proprietors of hotels, doctors and other service providers. The returns to mining were low, because of the large numbers of migrants and the ease of entry into mining.
Conclusion
This paper presented new evidence on who migrated to California during the gold rush and how migration affected earnings and wealth. Economists and economic historians have long been interested in the factors that determine migration. The propensity to migrate to California was related to an individual's personal characteristics, proxies for the cost of the trip from the state of birth or state of last residence, and proxies for the strength local labor market in the state of birth or state of last residence. With respect to the cost variables, distance to California was negative and the most consistently significant across specifications. In some specifications latitude, as a proxy for distance to the major overland and water routes, which ran through and departed from middle tier states, and access to water transport were also significant. Proxies for the local labor market, which included average real wages of common laborers and the share of foreign born, had the correct sign but were not always significant. Our findings are consistent with what Collins (1997) and Hatton and Williamson (1998) find for the late nineteenth and early twentieth centuries.
One question in the historical literature has been how well miners did economically.
We brought new evidence to bear on this question from the 1850 Census. Migration to California increased earnings in absolute terms for all or nearly all occupations. For miners, however, migrating may well have lowered earnings in relative terms. Day laborers were doing less well in California in relative terms than day laborers elsewhere in the United States, because of the high cost of food. And in El Dorado County, the average daily product from mining was somewhat below those of day laborers -$4.19 versus $5.00. These estimates are lower than the most commonly cited estimates (Paul 1947 ) by more than a factor of two. So in relative terms, miners were on average no better off, and in all likelihood worse off, than day laborers in the rest of the United
States.
Another question in the economics and historical literatures has focused on differences in earnings between foreign-born and native-born men. California historians have emphasized that foreign-born miners were consistently marginalized (Bancroft 1888 , Paul 1947 , Rohrbough 1997 , Johnson 2000 . Using data from California during the gold rush and data from other locations and sectors in the late nineteenth century United States, economic historians have found consistent differences in the wages of foreign-born and native-born men engaged in similar activities (Hannon 1982a (Hannon , 1982b Eichengreen and Gemery 1986; Hanes 1996; Hatton 1997; Hatton and Williamson 1998) .
The differences are often attributed in part to differences in productivity. We drew on newly assembled data from 1850 in El Dorado County to show that the average daily product from mining were the same for foreign-born non-English-speaking men and native-born men. This result is striking, because it demonstrates that marginalization was not consistent across time and place.
A final question in both the California history literature and the economics literature has been how migration affected migrants' wealth. Using instrumental variables to correct for selection, we show that the short-run effect of migration on the real estate wealth of the migrant was occupation specific. Miners in California did relatively poorly on average because of free entry, whereas individuals who pursued other occupations in California did much better on average as measured by real estate wealth than if they had pursued these occupations at home. This is consistent with what historians have contended -that most of the economic rents in the gold rush accrued to merchants and other service providers (Bancroft 1888 , Holliday 1981 , Rohrbough 1997 . It also adds to the small but growing literature on how migration to the frontier during the nineteenth century affected migrants' wealth (Ferrie 1997 , Herscovici 1998 , Walker 2000 , Stewart 2006 The first criticism of the 1850 Census is that data were lost. This criticism is correct --data were lost for three important counties including San Francisco. The loss of the returns for these counties, while unfortunate, does not, however, invalidate the returns for other counties.
The second criticism of the 1850 Census is that not everyone in California was enumerated. Given the rapidity with which people were arriving, this criticism is almost certainly accurate. Specific locations were only enumerated once and so provide information on who was there at the time of enumeration. We have less information on the timing of the arrival of ships, although many left New
York and other Atlantic ports in the spring, so these ships would have reached San
Francisco by the early fall as well.
The third criticism is duplicate enumeration. For an individual to be enumerated twice in our sample, they would have to be present in multiple locations where the census was being taken. To check this, we examined every 28 year old man who was born in
Massachusetts who showed up either in our data set or in the public-use sample in California. Twenty-eight was the most common age and Massachusetts was the second most common birthplace. Of the 95 men who listed their age as 28 and their birthplace as The 1852 Census of Population suffers from a number of deficits including underenumeration of the foreign-born and the destruction of the original census returns after they were transcribed by a WPA project. 43 As with the 1850 Census, because we are not focusing on the counts, all that we need is that the transcribed records were approximately a random sample of native-born men who were in a particular location (El Dorado County). To the extent that they were, we can use the information to impute states of last residence based on birthplace for the richer 1850 data.
One question is whether the 1850 and 1852 Censuses could profitably be matched. In principle the two censuses can be matched, but in practice we found the match rate to be below 5 percent. This is attributable to several factors including i) the loss of census records for three counties including San Francisco in 1850, ii) the transience of the Notes: The observations for the sample and for the nation are from the authors' data and public-use sample respectively. The observations for California are the sum of the observations for our three counties (31,345) and the observations from the 1-100 public use sample for counties in California, excluding our three counties, (614). Taking into account the differences in weighting, these two samples represent the approximately 92,700 people in California. Notes: All regressions are weighed by the person weights (100 or 101 for the public-use sample outside of California, 160 or 161.6 for the public-use sample inside California and 1.6 for El Dorado, Sutter, and Yuba Counties). The number of observations is lower in column 3 than in the previous columns, because some relatively uncommon birthplaces are not represented in the 1852 Census, and thus we do not have transition probabilities to construct the weighted average of the state temperatures, distance, and transportation. The number of observations in columns 4 and 5 are lower than in columns 2 and 3 because real wages in 1850 and share foreign-born in 1850 do not exist for some states/birthplaces that are on the frontier (e.g. Kansas, Nebraska). Standard errors are in parentheses. All standard errors are clustered on birthplace. Using robust standard errors did not change the levels of significance. *, **, and *** denote statistical significance at the 10, 5, and 1 percent levels, respectively. Notes: Standard errors are in parentheses. All standard errors are robust. *, **, and *** denote statistical significance at the 10, 5, and 1 percent levels, respectively. 
